Development of a cellular model to study alternative splicing of type II collagen gene.
To study regulation of alternative splicing of type II collagen (COL2) pre-mRNA, we constructed a mouse COL2 "minigene" containing genomic sequences spanning exon 1 to exon 4 of COL2 downstream of a cytomegalovirus (CMV) promoter. This minigene was introduced into ATDC5 cells, which undergo chondrocytic differentiation when treated with insulin. Alternative splicing of the COL2 minigene was evaluated by comparing the expression of the two mRNAs transcribed from the minigene to the expression of alternatively spliced transcripts from the endogenous COL2 gene. This analysis suggested that regulation of alternative splicing of pre-mRNAs from the minigene and the endogenous COL2 gene are accomplished by similar mechanisms. We conclude that the cloned genomic fragment contains key sequences necessary for alternative splicing of COL2 pre-mRNA. This system provides a useful model to begin the process of identifying cis- and trans-acting factors that carry out alternative splicing of COL2 pre-mRNA during chondrocyte differentiation.